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HANDLING TRAFFIC FLOWS IN A MOBILE 
COMMUNICATIONS NETWORK 

[0001] This is a Divisional patent application of US. patent 
application Ser. No. 10/655,536, ?led on Sep. 5, 2003. The 
disclosure of the prior application is hereby incorporated by 
reference herein in its entirety. 

BACKGROUND OF THE INVENTION 

[0002] 1. Field of the Invention 
[0003] The invention relates to the handling of tra?ic ?ows 
in a mobile communications network, and in particular in a 
network which has access to an external packet data network 
such as the intemet or any other packet-based system. 
[0004] 2. Description of the Related Art 
[0005] Mobile communications systems refers generally to 
any telecommunications systems which enable a wireless 
communication when users are moving within the service 
area of the system. A typical mobile communications systems 
is a Public Land Mobile Network (PLMN). 
[0006] Often the mobile communications network is an 
access network providing a user with a wireless access to 

external networks, hosts, or services offered by speci?c ser 
vice providers. The user must have a subscribership with the 
mobile communications system in order to be able to use the 
services of the mobile system. Normally, in addition to the 
mobile subscribership, a separate subscribership is needed 
with each one of the other service providers whose services 
are accessed through the mobile communications network. 
The mobile subscriber data of the user may indicate which 
external service the user is authoriZed to use and to which 
access point or gateway node a service request should be 
routed. The access point or gateway node then provides fur 
ther access to an external network or an external ho st. In this 
case the service request is routed on the basis of a service 
de?nition in the mobile subscriber data stored by a mobile 
network operator, and therefore there is no need for further 
authentication of the user by the gateway or the service pro 
vider. 
[0007] It is, however, desirable that the user is able to select 
the service provider or the most suitable access point of the 
service provider. For example, the use of the TCP/IP (Trans 
mission Control Protocol/ Internet Protocol) data network, i.e. 
the Internet network has increased very rapidly. Before the 
user can connect to the Internet, he has to have a contract with 
an Internet service provider ISP, who provides access to the 
Internet via one or more Internet access points IAP. 

[0008] The general packet radio service (GPRS) is a new 
service in the GSM system, and is one of the objects of the 
standardiZation work of the GSM phase 2+ at ETSI (Euro 
pean Telecommunication Standard Institute). The GPRS 
operation environment includes a number of packet data ser 
vice nodes (SN), which in this application will be referred to 
as serving GPRS support nodes (SGSN), each of which is 
connected to the base station subsystem by way of base sta 
tion controllers (BSC) in such a way that it can provide a 
packet service for mobile data terminals via several base 
stations, i.e. cells. The SGSN are in turn connected to an 
external data network, eg to a public switched data network 
(PSPDN), via GPRS gateway support nodes (GGSN). The 
GPRS services thus allow to provide packet data transmission 
between mobile data terminals and external data networks 
when the GPRS network functions as an access network. 

Oct. 23, 2008 

[0009] In GPRS network the mobile station MS may 
optionally indicate, in a message requesting to activate a 
packet data protocol (PDP) context in the network, an access 
point name for selection of a reference point to a certain 
external network. A SGSN authenticates the mobile user and 
sends a PDP context creation request to a gateway node 
GGSN selected according to information stored in the sub 
scriber data or according to the access point name given by the 
MS, or to default GGSN known by the SGSN. 
[0010] In such a network, a PDP context is established to 
carry tra?ic ?ows over the network, each PDP context includ 
ing a radio bearer provided between the mobile data terminal 
or user equipment and the radio network controller, a radio 
access bearer provided between the user equipment, the radio 
network controller and the SGSN, and switched packet data 
channel provided between the serving GPRS service node 
and the gateway GPRS service node. Each PDP context can 
carry more than one traf?c ?ow, but all traf?c ?ows within one 
particular PDP context are treated the same way as regards 
their transmission across the network. The PDP context treat 
ment requirement is based on PDP context attributes, for 
example quality-of-service and/or charging attributes. 
[0011] A PDP context is requested by the user equipment, 
and the GGSN requests quality-of-service (QoS) authoriza 
tion from a policy decision function (PDF) in the network. 
Once authorization has been obtained, the GGSN proceeds 
with the PDP context activation. However, it can happen that 
the quality-of-service parameters are modi?ed e.g. during set 
up of the radio bearer and radio access bearers due to the 
network environment, even after authoriZation for a particular 
treatment has been obtained. Another problem can arise in a 
situation where user equipment (UE) can request a bearer 
service with a QoS pro?le. The UE does not know speci?cally 
what QoS will be supported by the network. In the case that 
the network rejects the service with the requested bitrate, UE 
has to request the service again with a lower bitrate. This 
causes much signaling ?ow between the terminal and the 
network if the network rejects the requested QoS which is 
made by the UE all the time. 

SUMMARY OF THE INVENTION 

[0012] According to one embodiment of the invention, a 
method comprises receiving a request for establishing a com 
munication pathway end-to-end over a network. The commu 
nication pathway includes a radio communication channel 
and a packet communication channel. The request identi?es a 
plurality of tra?ic ?ows to be carried by the communication 
pathway and quality-of-service attributes associated with the 
traf?c ?ows. At least one tra?ic ?ow is associated with at least 
one quality-of-service attribute determining the quality-of 
service requirement for the at least one traf?c ?ow. A quality 
of-service is negotiated, based on the quality-of-service 
attribute, and the negotiated quality-of-service is reported. 
[0013] In another embodiment, an apparatus according to 
the invention comprises a receiver con?gured to receive a 
request for establishing a communication pathway end-to 
end over a network. The communication pathway can include 
a ratio communication channel and a packet communication 
channel. The request identi?es a plurality of tra?ic ?ows to be 
carried by the communication pathway, and quality-of-ser 
vice attributes associated with the traf?c ?ows. At least one 
traf?c ?ow is associated with at least one quality-of-service 
attribute determining the quality-of-service requirement for 
the at least one tra?ic ?ow. A negotiator is con?gured to 
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negotiate quality-of-service based on the quality-of-service 
attributes. A reporter is con?gured to report the negotiated 
quality-of-service. 
[0014] In yet another embodiment, an apparatus according 
to the invention comprises a receiver con?gured to receive 
negotiated quality-of-service for a plurality of tra?ic ?ows to 
be carried by an end-to-end communication pathway over a 
network. A forwarder is con?gured to forward the negotiated 
quality-of-service to an application proxy or application 
server. 

[0015] In another embodiment, a method according to the 
invention comprises receiving negotiated quality-of-service 
at an application proxy or application server for a plurality of 
tra?ic ?ows to be carried by an end-to-end communication 
pathway over a network. The con?guration of the application 
proxy or server is adjusted for sending and receiving the 
plurality of traf?c ?ows. 
[0016] In another embodiment, a receiver is con?gured to 
receive negotiated quality-of-service for a plurality of tra?ic 
?ows to be carried by an end-to-end communication pathway 
over a network. An adjuster is con?gured to adjust the con 
?guration of the apparatus for sending and receiving the 
plurality of traf?c ?ows. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0017] For a better understanding of the invention and to 
show how the same may be carried into effect, reference will 
now be made by way of example to the accompanying draw 
rngs. 
[0018] FIG. 1 is a schematic block diagram of a mobile 
communications network; 
[0019] FIG. 1A illustrates the architectural elements of the 
scheme of FIG. 1; 
[0020] FIG. 2 is a schematic diagram illustrating the logical 
semantics of communication pathways in the network; 
[0021] FIG. 2A is a diagram illustrating authorization of 
resources at the PDF; 
[0022] FIG. 3 is a schematic functional diagram of an 
embodiment of the invention; 
[0023] FIG. 4 is a schematic functional diagram illustrating 
the logical semantics of the embodiment of FIG. 3; 
[0024] FIG. 5 is a schematic diagram illustrating QoS nego 
tiation with multiple negotiated QoS; 
[0025] FIG. 6 is a schematic diagram illustrating QoS nego 
tiation with one negotiated QoS; 
[0026] FIG. 7 is a schematic diagram illustrating bearer 
establishment when all distribution trees support the 
requested QoS; 
[0027] FIG. 8 is a schematic diagram ofestablishment ofa 
bearer with the requested QoS, with other bearers with dif 
ferent QoS’s having been released; and 
[0028] FIG. 9 is a schematic functional diagram illustrating 
the logical semantics of the embodiment of FIGS. 5 to 8. 

DETAILED DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

[0029] FIG. 1 illustrates the nodes of a network by way of 
background to the invention. Reference numeral 2 denotes 
user equipment UE, for example mobile stations. User equip 
ment UE is in communication with a radio network controller 
4 via radio network channels 6 which are referred to herein as 
radio bearers RB. These radio network channels are set up in 
a mobile telecommunications network in a known manner. 
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Each user equipment UE can have one or more radio network 
channels open at any one time with the radio network con 
troller 4, and there can of course be a number of user equip 
ments in communication with the radio network controller by 
way of individual radio network channels as is well known in 
the art. The radio network controller is in communication 
with a SGSN 8 via an Iu interface 10. The SGSN 8 commu 
nicates with a gateway GPRS support node 12 via a G” or GP 
interface 14, which is a switched packet data interface. As is 
well known, the SGSN 8 and the GGSN 12 provide support 
for GPRS services in the network. The GGSN 12 is under the 
control of a policy decision function 18. The policy decision 
function may be stand-alone or may be combined with an 
application function such as a proxy connection state control 
function P-CSCF 16 of IP Multimedia Subsystem (IMS). 
[0030] FIG. 1A illustrates the relationship between the dif 
ferent functional entities, but with the omission of the net 
work elements which are not involved in service-based local 
policy (in particular radio network controller RNC and the 
serving gateway support node SGSN). FIG. 1A indicates that 
the user equipment 2 includes an SIP client 100, an IP Bearer 
Service (IPBS) manager 102, a translation/mapping function 
104 and a UMTS Bearer Service (UMTSBS) manager 106. 
The UMTSBS manager 106 is in connection with the GGSN 
12 by way of its own UMTSBS manager 108. The GGSN 12 
also includes a translation/mapping function and an IPBS 
manager 112 with a policy enforcement point. The policy 
enforcement point is in connection with the policy decision 
function 18 forming part of the P-CSCF node in one embodi 
ment. 

[0031] The communications semantics across the nodes of 
the network illustrated in FIG. 1 are shown in FIG. 2. Overall 
communication between user equipment 2 and the GGSN 12 
is provided by a PDP context. Each PDP context provides a 
communication pathway between a particular user equipment 
2 and the gateway GPRS support node 12 and, once estab 
lished, can carry multiple tra?ic ?ows. Each tra?ic ?ow rep 
resents for example a particular service or a media component 
of a particular service. The PDP context therefore represents 
a logical communication pathway for one or more traf?c 
?ows across the network. To implement the PDP context 
between user equipment 2 and the SGSN 8, a radio access 
bearer RAB is established which allows for data transfer 
across the radio bearer 6 and the Iu interface 10. The physical 
channels established between the user equipment 2 and the 
radio network controller 4 are referred to as radio bearers RB. 
The implementation of these logical and physical channels is 
known and is therefore not discussed further herein. 

[0032] In existing systems, multiple traf?c ?ows within a 
PDP context are all treated in the same manner based on PDP 

context attributes, such as quality-of-service (QoS) or charg 
ing treatment. The possibility exists to create a secondary 
PDP context at the user equipment so that certain tra?ic ?ows 
from the user equipment can be treated differently in their 
transmission across the network. For example, there are a 
number of quality-of-service tra?ic classes applying to tra?ic 
?ows of differing kinds: conversational, streaming, interac 
tive and background. Depending on the nature of the data to 
be transmitted across the network, the appropriate quality-of 
service is requested by the user equipment 2 and is authoriZed 
by the network. 
[0033] By way of background, reference is made to FIG. 
2A which is a schematic diagram illustrating the authoriza 
tion of QoS resources at an originating PDF. 
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[0034] For example, at session setup, the PDF 18 obtains 
information from the SDP parameters de?ned by the origina 
tor and identi?es the connection information needed (for 
example IP address of the doWnlink media ?oW, media ports 
to be used etc.). The PDF 18 obtains information from the 
negotiated SDP parameters from the terminating side. The 
PDF 18 then identi?es the connection information needed to 
de?ne the uplink connection. Information from the SDP 
parameters is used by the PDF 18, in order to de?ne the QoS 
resource authoriZation. The PDF 18 authoriZes each media 
component negotiated for the session Which is expressed in 
terms of IP QoS parameters. An authorization token is gen 
erated by the PDF and sent to the UE via the P-CSCF. 

[0035] FIG. 3 is a schematic diagram illustrating an 
embodiment of the invention Which alloWs the PDF 18 to have 
more information about the available QoS across the network. 
The user equipment 2 generates (step S1) a request for acti 
vating a PDP context across the network, identifying a 
requested QoS. In case of IMS services, the request includes 
an authorization token and, in this embodiment, tWo tra?ic 
?oW identi?ers FLOWl and FLOW2. This request is carried 
from the user equipment UE to the SGSN 8. The SGSN 8 
creates (step S2) a PDP context request for transmission to the 
GGSN 12 Which itself creates a request (step S3) to the PDF 
18. The PDF 18 returns a decision (step S4) to the GGSN 12 
de?ning a packet classi?er for each How to identify the How in 
the netWork With the attributes of each of the ?oWs, FLOWl 
and FLOW2. At this point, the GGSN 12 reports the negoti 
ated QoS attributes of the network to the PDF 18, at step S5. 
The negotiated QoS attributes may contain eg the QoS class, 
the guaranteed bitrate and the max bitrate. The guaranteed 
and max bitrates may be indicated both for uplink and doWn 
link direction. These QoS attributes may be considered as IP 
QoS attributes. As another example, the negotiated QoS 
attributes may contain UMTS speci?c QoS attributes, such as 
the tra?ic class, the tra?ic handling priority, the allocation/ 
retention priority, the guaranteed bitrate and the max bitrate. 
The guaranteed and max bitrates may be indicated both for 
uplink and doWnlink direction. The PDF 18 processes the 
information on the negotiated QoS attributes at step S511 
before sending them to an application server/proxy 20 to 
determine the treatment of tra?ic ?oWs based on the negoti 
ated QoS attributes. For example, the PDF 18 may decide to 
divide the PDP context QoS attributes into tra?ic ?oW spe 
ci?c QoS attributes. The PDF may also decide to drop some of 
the tra?ic ?oWs eg if the negotiated QoS attributes are not 
suf?cient for all the tra?ic ?oWs. In effect, the decision issued 
by the PDF 18 can be modi?ed by the QoS attribute process 
ing step at S511. The decision Which is returned in step S4 by 
the PDF 18 causes the GGSN 12 to create the PDP context 
response at step S6. The SGSN 8 then establishes the PDP 
context for the traf?c ?oWs setting up a radio access bearer as 
indicated in step S7. It is possible that the SGSN 8 or RNC 4 
modi?es the QoS attributes due to the netWork environment. 
According to the described embodiment of the invention, this 
is reported by the SGSN 8 to the GGSN 12 at step S8 in a step 
to modify the PDP context. The GGSN reports the modi?ed 
QoS parameters to the PDF 18 at step S9 (shoWn With report 
ing step S5 in FIG. 3, because it is similar to the reporting step 
S5) and the PDF 18 can then take steps to cause different 
tra?ic ?oW treatment, for example to divide the modi?ed QoS 
into tra?ic ?oW speci?c QoS attributes. As an example, 
FLOWl requires 20 kbps as the max bitrate and FLOW2 
requires 10 kbps as the max bitrate. If the modi?ed QoS 
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attributes indicate only support of l 5 kbps as the max bitrate, 
this max bitrate should be divided betWeen the tWo ?oWs. The 
PDF couldthus allocate l0 kpbs (20/ (20+l0):2/3) to FLOWl 
and 5 kpbs (l0/(20+l0):l/3) to FLOW2. The PDF may also 
decide to drop some of the tra?ic ?oWs if the modi?ed QoS 
attributes are not suf?cient for all the tra?ic ?oWs. This step of 
determining the How treatment is similar to the step for deter 
mining the ?oW treatment already mentioned above for nego 
tiated QoS attributes and thus is illustrated in FIG. 3 as the 
same step S511. A neW decision issued by the PDF 18 causes 
a modi?ed PDP context response to be created at the GGSN 
as in step S10. If some of the tra?ic ?oWs Were dropped by the 
PDF 18, the neW decision may contain information about the 
remaining traf?c ?oWs or as an alternative about the dropped 
traf?c ?oWs. In response to the modi?ed PDP context request 
issued by the GGSN 12, the SGSN 8 activates a PDP context 
acceptance to the UE 2 as indicated at step S11. 
[0036] FIG. 3 describes hoW the GGSN can inform the PDF 
and hoW the PDF can inform the application server/proxy 
about the negotiated QoS attributes. As an alternative, the 
GGSN may communicate With the application server/proxy 
directly. In this case, there is no PDF in betWeen. 
[0037] FIG. 4 shoWs the sequence described above in more 
diagrammatic format. 
[0038] Furthermore, as described above, the PDF 18 
informs the application server/proxy 20 about the negotiated 
QoS attributes for the traf?c ?oWs carried by the PDP context. 
If the PDF 18 sends information to the application proxy, the 
application proxy transfers the information to the application 
server. In this Way, the application server is aWare of What are 
the negotiated QoS attributes of a tra?ic ?oW related to the 
PDP context. The application server may adjust its con?gu 
ration for sending or receiving tra?ic ?oWs. This Will opti 
miZe the QoS e?iciency, avoiding packet losses in the net 
Work and providing better quality for the user. 
[0039] The application server/proxy may receive the nego 
tiated QoS attributes also from other sources than the PDF, 
e. g. from the UE. If the application server/ proxy receives the 
negotiated QoS attributes from the multiple sources, the 
application server/proxy decides Which set of negotiated QoS 
attributes to take into account if the sets of negotiated QoS 
attributes differ from each other. If the UE can send the 
negotiated QoS attributes to the application server/proxy, it 
may indicate this to the GGSN, in Which case, there is no need 
to send the negotiated QoS attributes from the GGSN to the 
PDF and from the PDF to the application server/proxy. As an 
alternative, the GGSN may send the negotiated QoS attributes 
to the PDF but also indicate that there is no need to send the 
negotiated QoS attributes to the application server/proxy. If 
the GGSN can send the negotiated QoS attributes toWards the 
application server/proxy via the PDF, the GGSN may indicate 
this to the UE, and thus there is no need to send the negotiated 
QoS attributes from the UE to the application server/proxy. 
[0040] The principles of the invention described herein can 
be used to enhance Multimedia Broadcast/Multicast Services 
(MBMS). QoS negotiation is applicable for MBMS services 
because the UE cannot ask for the required QoS attributes and 
there is the possibility of dropping the service if all the net 
Work nodes don’t negotiate the QoS. 
[0041] Also Multiple QoS streams of a media component 
for a single MBMS service have been proposed Where the 
clients can choose the appropriate quality level. The disad 
vantages of this proposal is that if different media compo 
nents are separated and provided With different QoS pro?les, 
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then each component for a single MBMS service Will require 
separate PDP contexts and tunnels for transmission. This is 
not ef?cient in MBMS if all the nodes don’t support QoS and 
the resources cannot be reserved beforehand. Also the Tra?ic 
Handling Priority cannot be used for background and stream 
ing classes, instead Allocation/ Retention Priority is appli 
cable for those QoS classes. 
[0042] Without QoS negotiation the RNC may not be able 
to provide the required QoS (the bitrate(s)) and, thus, some 
branches may not be established. Thus, all the UEs under that 
RNC are left Without the MBMS service. 

[0043] When knoWing the negotiated QoS attributes, the 
PDF 18 or the application server/proxy 20 may also decide 
Whether the negotiated QoS of PDP context is suf?cient to 
carry a tra?ic ?oW. If the negotiated QoS of PDP context is not 
suf?cient, the PDF 18 or the application server/proxy 20 may 
initiate release of the PDP context. This is particularly ben 
e?cial in case of Multimedia Broadcast/Multicast Services 
(MBMS). In case of MBMS services, MBMS bearers are 
created in the netWork to carry an MBMS service. MBMS 
bearer creation is initiated by the Broadcast/Multicast Service 
Center BM-SC, an application server/proxy for MBMS ser 
vices. If QoS may be negotiated by the network, eg by the 
GGSN, SGSN or RNC, the negotiated QoS attributes may 
differ from the QoS attributes requested by the BM-SC. If 
those differ, the PDF or BM-SC can decide, Whether the 
negotiated QoS attributes are su?icient for the MBMS ser 
vice. If the negotiated QoS attributes are not suf?cient for the 
MBMS service, the PDF or BM-SC may initiate release of the 
MBMS bearer. In case of an MBMS service, multiple MBMS 
bearers may be created in the network, in Which case, multiple 
sets of negotiated QoS attributes may be indicated to the PDF 
or BM-SC. If some of those sets is not su?icient for the 
MBMS service, the PDF or BM-SC may initiate release of 
those particular MBMS bearers. 
[0044] The PDF has information for the tra?ic ?oWs carried 
by the PDP context in the form of QoS attributes. As 
described above, the PDF can implement intelligent logic for 
dealing With cases When the requested QoS is very different 
(for example higher) than the negotiated QoS. As described 
above, this internal logic may be applied e. g. for PDP contexts 
and for MBMS bearers. For example, in the above case Where 
the negotiated max bitrate of the PDP context is only 15 kbps, 
the PDF 18 may decide to drop one of the tra?ic ?oWs, 
FLOW1 or FLOW2, and leave only one of them, based on 
service and operator information for the tra?ic ?oWs. The 
logic in the PDF may be operator con?gurable. The operator 
may prefer not to provide a speci?c service under a speci?ed 
QoS limit (for example, do not provide streaming neWs from 
a neWs information source if the guaranteed bitrate falls 
beloW the limit of 10 kbps). If the PDF has performed some 
action due to operator policy on the negotiated QoS, then the 
PDF can inform the application server/proxy 20 about that. 
The PCF informs also the GGSN 12 about that and the GGSN 
may indicate the accepted/dropped tra?ic ?oWs to the UE 2. 

[0045] There folloWs a more detailed discussion of the 
application of negotiated QoS to MBMS, With tWo examples 
of negotiation solutions: (i) Multiple negotiated QoS and (ii) 
One negotiated QoS 
[0046] In the case of multiple negotiated QoS, the QoS 
supported in each branch of the MBMS service can be differ 
ent (have different bitrate value). OtherWise the service is 
similar to the One negotiated QoS. 
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[0047] In the case of One negotiated QoS, the QoS sup 
ported by each branch of the MBMS distribution tree Will be 
the same. All the nodes can propose a QoS value suitable for 
them, and the dropping of the service is less likely. 
[0048] FIG. 5 illustrates one embodiment for the multiple 
negotiated QoS. Considering the netWork scenario in FIG. 5, 
it is possible that SGSNs Will decide to accept all the QoSs 
requested/negotiated by RNCs. In other Words, different QoS 
values can be used for one MBMS session. As shoWn in FIG. 
5, MBMS bearer establishment for multiple negotiated QoS 
may proceed according to the folloWing discussion. Accord 
ing to a ?rst step of the multiple negotiated QoS, the PDF/ 
BM-SC sends the required QoS to the nodes (GGSNs, 
SGSNs, RNCs) in the distribution tree. 
[0049] According to a second step of the multiple negoti 
ated QoS, the RNC1 and RNC2 can support QoSl and QoS2, 
respectively, and send this info to SGSN1 as MBMS bearer 
establishment request if this has not already been done. If the 
SGSN1 can accept QoSl for RNC1 and QoS2 to RNC2, 
SGSN1 sends an MBMS Bearer Request message to the 
GGSN With those QoS value(s). HoWever, if the SGSN1 
cannot support QoSl and/ or QoS2 it can send the negotiated 
QoS value(s) it is able to support to GGSN. Note that the 
QoSs selected by the SGSN1 are either the same or loWer than 
the requested QoSs by RNCs under it and the required QoS 
originally requested by the PDF/BM-SC in step 1 of the 
multiple negotiated QoS. 
[0050] According to a third step of the multiple negotiated 
QoS, if the GGSN can accept the QoS value(s) received from 
SGSN1, it sends the Bearer Request message to the BM-SC 
With these QoS value(s). HoWever, if the GGSN cannot accept 
the QoS received from the SGSN1, it can send to the PDF/ 
BM-SC the negotiated QoS value(s) it is able to support. Note 
that the QoS selected by the GGSN is either the same or loWer 
than the requested QoSs by SGSN1 under it and the required 
QoS originally requested by the PDF/BM-SC in step 1 of the 
multiple negotiated QoS. 
[0051] According to a fourth step of the multiple negotiated 
QoS, if the PDF/MB-SC can accept the QoS value(s) received 
from GGSN, it responds to the GGSN With negotiated QoS 
value(s) to establish tunnel. If BM-SC does not support some 
of those QoS value(s), it Will not establish the bearer for those 
QoS value(s) toWards doWnstream nodes. BM-SC and GGSN 
Will establish separate tunnel for each QoS value. 
[0052] According to a ?fth step of the multiple negotiated 
QoS, the GGSN responds to the MBMS bearer request 
received from the SGSN1 in step 2 With QoS value(s) 
received from the BM-SC. SGSN1 and GGSN establish sepa 
rate tunnel for each QoS value. 
[0053] According to a sixth step of the multiple negotiated 
QoS, the SGSN1 responds to the request received from the 
RNC1 and RNC2 to establish the tunnels With the negotiated 
QoS value(s) it is able to support SGSN2, RNC3 and RNC4 
also carry the second, third, fourth, ?fth and sixth steps of the 
multiple negotiated QoS described above. 
[0054] One advantage of the invention is that different Iu 
bearers Will support different/multiple QoSs and hence less 
possibility to drop services When all the doWnlink nodes 
(RNC, SGSN, GGSN) already support the QoSs. 
[0055] FIG. 6 illustrates an embodiment for the One nego 
tiated QoS. In the One negotiated QoS, the QoS is the same 
for each branch of the MBMS distribution tree. The QoS 
negotiation can be initiated by the RNC, SGSN or GGSN. In 
this example, the RNC initiated case is described, see FIG. 6. 
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[0056] MBMS bearer establishment process for one nego 
tiated QoS may proceed according to the following discus 
sion. First, the PDF/BM-SC sends the required QoS to the 
nodes (GGSNs, SGSNs, RNCs) through the distribution tree. 
Second, the RNC1 indicates that it supports QoS1 and RNC2 
indicates that it supports QoS2 (i.e. different bitrates) as in 
FIG. 3, and SGSN1 decides What QoS value to accept (i.e. 
QoS1, QoS2). In the same Way, the RNC3 supports QoS3, 
RNC4 supports QoS4 and SGSN2 decides What QoS value to 
accept (i.e. QoS3, QoS4). Based on Which QoS value the 
nodes accept there can be tWo different cases. 

[0057] In the ?rst step of the ?rst case, all RNCs (RNC1, 
RNC2, RNC3, RNC4), SGSNs, GGSN and BM-SC can sup 
port the QoS1. In the ?rst case, once the SGSNs (e.g. SGSN1, 
SGSN2) have accepted QoS values from RNCs under them, it 
sends the QoSX (e.g. QoS1), QoSY (e.g. QoS3) or the nego 
tiated QoS to the GGSN. Note, that the QoS selected by the 
SGSN1 is either the same or loWer than QoS1, QoS2 and the 
required QoS originally requested by the PDF/BM-SC. Simi 
larly QoS selected by the SGSN2 is either the same or loWer 
than QoS3, QoS4 and the required QoS originally requested 
by the PDF/BM-SC. (Note, this means that 0 kbit/sec is the 
loWest QoS value that the SGSN can accept). 
[0058] In the second step of the ?rst case, the GGSN 
decides What QoS value to accept (QoSX, QoSY or negoti 
ated QoS value) and send it to PDF/BM-SC. If GGSN accepts 
the QoS (e.g. QoS1), it sends to the PDF/BM-SC. Note, that 
the QoS selected by the GGSN is either the same or loWer than 
QoSX (e.g. QoS1), QoSy (e.g. QoS3), and the required QoS 
originally requested by the PDF/BM-SC. (Note, this means 
that 0 kbit/sec is the loWest QoS value that the GGSN can 
accept). 
[0059] In the third step of the ?rst case, if the PDF/BM-SC 
accepts the QoS (e.g. QoS1) received from GGSN, it then 
acknowledges it back to the GGSN. 
[0060] In the fourth step of the ?rst case, the GGSN sends 
the acknowledgement back to SGSN1 and SGSN2. If both 
SGSNs (SGSN1, SGSN2) can support or negotiate the QoS1 
acknoWledged by the GGSN and PDF/BM-SC, SGSN1 and 
SGSN2 Will acknoWledge it back to the RNCs under them. 
[0061] In the second case, ifthe GGSN, SGSNs, RNCs can 
accept or negotiate the QoS1 then bearer Will be established 
as in FIG. 7. In the second case, one RNC (RNC1) can support 
the QoS1, but the other RNC (RNC2) cannot. In this case the 
QoS2 is loWer than QoS1. SGSN1 sends the QoS (QoS1, 
QoS2 or negotiated QoS) to GGSN. Similarly RNC (RNC3) 
can support the QoS1, but the other RNC (RNC4) cannot, in 
this case the QoS4 is loWer than QoS1. SGSN2 sends the QoS 
(QoS3, QoS4 or negotiated QoS) to GGSN. 
[0062] The second case may include a ?rst step Wherein, 
once the SGSNs (e.g. SGSN1, SGSN2) have accepted QoS 
values from RNCs under them, it sends the QoSX (e.g. 
QoS1), QoSY (e.g. QoS3) or the negotiated QoS to the 
GGSN. Note, that the QoS selected by the SGSN1 is either the 
same or loWer than QoS1, QoS2 and the required QoS origi 
nally requested by the PDF/BM-SC. Similarly QoS selected 
by the SGSN2 is either the same or loWer than QoS3, QoS4 
and the required QoS originally requested by the PDF/BM 
SC. (Note, this means that 0 kbit/ sec is the loWest QoS value 
that the SGSN can accept). 
[0063] The second case may include a second step Wherein 
the GGSN decides What QoS value to accept (QoSX, QoSY 
or negotiated QoS value) and send it to PDF/BM-SC. If 
GGSN accepts the QoS (e.g. QoS1), it sends to the PDF/BM 
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SC. Note, that the QoS selected by the GGSN is either the 
same or loWer than QoSX (e.g. QoS1), QoSy (e.g. QoS3), and 
the required QoS originally requested by the PDF/BM-SC. 
(Note, this means that 0 kbit/ sec is the loWest QoS value that 
the GGSN can accept). 
[0064] The second case may include a third step Wherein, if 
PDF/BM-SC accepts the QoS (e. g. QoS1) received from 
GGSN, it then acknoWledges it back to the GGSN. 
[0065] The second case may include a fourth step Wherein 
the GGSN sends the acknoWledgement back to SGSN1 and 
SGSN2. If both SGSNs (SGSN1, SGSN2) can support or 
negotiate the QoS1 acknoWledged by the GGSN and PDF/ 
BM-SC, SGSN1 and SGSN2 Will acknoWledge it back to the 
RNCs under them. 
[0066] The second case may include a ?fth step Wherein 
RNC1 already supports the QoS1 acknoWledged by the PDF/ 
MB-SC, GGSN and SGSN1, but RNC2 doesn’t. Similarly, 
RNC3 can negotiate QoS1 but RNC4 doesn’t. So bearer Will 
not be established betWeen SGSN1, RNC2 and RNC4, 
SGSN2. Bearer Will be established betWeen nodes that sup 
port QoS1 as in FIG. 8. 
[0067] If there are several GGSNs involved in the MBMS 
session then a QoS negotiation as described above in the 
second, third and fourth steps of the second case can be 
applied if the GGSNs accept different QoS values. 
[0068] Note, that in the normal case all the nodes can accept 
the required QoS originally requested by the PDF/BM-SC. 
So, the negotiation principle described above is only used in 
the special cases When there is congestion in the netWork. 
[0069] One advantage of the invention is that there is less of 
a possibility to drop the service When all the doWnlink nodes 
(RNC, SGSN, GGSN) already support the negotiated QoS. 
[0070] The signalling How of the QoS negotiation 
describes a general signaling How of QoS negotiation for one 
negotiated QoS and for multiple negotiated QoS as shoWn in 
FIG. 9. The Session Start Procedure carries the Required QoS 
from BM-SC toWards doWnlink nodes (GGSN, SGSN and 
RNC) 
[0071] In step 21 of FIG. 9, required QoS is carried from 
RNC to SGSN through MBMS Bearer establishment Request 
message. If RNC cannot accept the required QoS, then RNC 
can doWngrade the QoS at this stage and send the doWngraded 
QoS to SGSN. SGSN Will Wait until all RNCs join the SGSN 
With the negotiated QoS. 
[0072] In step 22 of FIG. 9, if SGSN can support the QoS 
received from RNCs, the SGSN Will send the QoS through 
MBMS bearer Request message to GGSN. DoWngrade of 
QoS is possible at SGSN and the SGSN Will send the Nego 
tiated QoS to GGSN. 
[0073] In step 23 of FIG. 9, after GGSN receives the Bearer 
Request from SGSN With the Requested QoS, it Will request 
for bearer establishment to the PDF/BM-SC or joins an exist 
ing one, if available, for this MBMS service With the negoti 
ated QoS. It is possible to doWngrade the QoS at the GGSN. 
[0074] In step 24 of FIG. 9, if QoS negotiation is accepted 
by PDF/BM-SC, it Will send the bearer response to the 
GGSN. If PDF/BM-SC does not support the negotiated QoS, 
then it releases the bearer at that branch. 
[0075] In step 25 of FIG. 9, if GGSN accepts the QoS from 
PDF/BM-SC, it Will send the MBMS Bearer Response to the 
SGSN With the negotiated QoS. 
[0076] In step 26 of FIG. 9, SGSN Will send the MBMS 
Bearer establishment Response toWards RNC if SGSN 
accepts the QoS received from SGSN. 
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We claim: 
1. A method comprising: 
receiving a request for establishing a communication path 
way end-to-end over a network, said communication 
pathway including a radio communication channel and a 
packet communication channel, said request identifying 
a plurality of traf?c ?ows to be carried by the commu 
nication pathway and quality-of-service attributes asso 
ciated with the tra?ic ?ows, wherein at least one tra?ic 
?ow is associated with at least one quality-of-service 
attribute determining the quality-of-service requirement 
for the at least one tra?ic ?ow; 

negotiating a quality-of-service based on the quality-of 
service attributes; and 

reporting the negotiated quality-of-service. 
2. The method according to claim 1, wherein the reporting 

comprises reporting the negotiated quality-of-service to a 
policy decision function node of the network and reporting 
the negotiated quality-of-service from the policy decision 
function node to an application proxy or application server. 

3. The method according to claim 1, wherein the reporting 
comprises reporting the negotiated quality-of- service directly 
to an application proxy or application server. 

4. The method according to claim 1, wherein the quality 
of-service attributes are for Multimedia Broadcast/Multicast 
Services. 

5. The method according to claim 1, further comprising 
establishing said communication pathway based on the nego 
tiated quality-of-service. 

6. The method according to claim 5, wherein the establish 
ing comprises establishing the communication pathway as a 
packet data protocol context over the network. 

7. The method according to claim 5, wherein the establish 
ing said communication pathway comprises establishing a 
radio bearer providing the negotiated quality-of-service 
between at least one user terminal and at least one radio 
network node. 

8. A method according to claim 5, wherein the establishing 
said communication pathway comprises establishing a radio 
access bearer providing the negotiated quality-of-service 
between a user terminal and a serving GPRS service node, 

9. An apparatus, comprising: 
a receiver con?gured to receive a request for establishing a 

communication pathway end-to-end over a network, 
said communication pathway including a radio commu 
nication channel and a packet communication channel, 
said request identifying a plurality of tra?ic ?ows to be 
carried by the communication pathway, and quality-of 
service attributes associated with the tra?ic ?ows, 
wherein at least one tra?ic ?ow is associated with at least 
one quality-of-service attribute determining the quality 
of-service requirement for the at least one traf?c ?ow; 

a negotiator con?gured to negotiate quality-of-service 
based on the quality-of-service attributes; and 

a reporter con?gured to report the negotiated quality-of 
service. 

10. The apparatus according to claim 9, wherein the 
reporter is con?gured to report the negotiated quality-of 
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service to an application proxy or application server via a 
policy decision function node. 

11. The apparatus according to claim 9, wherein the 
reporter is con?gured to report the negotiated quality-of 
service attributes directly to an application proxy or applica 
tion server. 

12. The apparatus according to claim 9, further comprising 
a unit for supporting Multimedia Broadcast/Multicast Ser 
v1ces. 

13. The apparatus according to claim 9, further comprising 
an establishing unit con?gured to establish said communica 
tion pathway based on the negotiated quality-of-service. 

14. The apparatus according to claim 13, wherein the estab 
lishing unit for establishing the communication pathway 
includes a unit for establishing a packet data protocol context 
across the network. 

15. The apparatus according to claim 13, wherein said 
establishing unit for establishing said communication path 
way includes a unit for establishing a radio bearer in the radio 
communication channel. 

16. The apparatus according to claim 13, wherein said 
establishing unit for establishing said communication path 
way comprises a unit for establishing a radio access bearer in 
the radio communication channel. 

17. An apparatus, comprising: 
a receiver con?gured to receive negotiated quality-of-ser 

vice for a plurality of traf?c ?ows to be carried by an 
end-to-end communication pathway over a network; 
and 

a forwarder con?gured to forward said negotiated quality 
of-service to an application proxy or application server. 

18. The apparatus according to claim 17, wherein the 
receiver is con?gured to receive the negotiated quality-of 
service from a general packet radio service gateway support 
node (GGSN). 

19. The apparatus according to claim 17, wherein the appa 
ratus is a policy decision function node of the network. 

20. A method, comprising: 
receiving negotiated quality-of-service at an application 

proxy or application server for a plurality of traf?c ?ows 
to be carried by an end-to-end communication pathway 
over a network; and 

adjusting the con?guration of the application proxy or 
server for sending and receiving the plurality of traf?c 
?ows. 

21. An apparatus, comprising: 
a receiver con?gured to receive negotiated quality-of-ser 

vice for a plurality of traf?c ?ows to be carried by an 
end-to-end communication pathway over a network; 
and 

an adjuster con?gured to adjust a con?guration of the appa 
ratus for sending and receiving the plurality of traf?c 
?ows. 

22. The apparatus according to claim 21, wherein the appa 
ratus is a Multimedia Broadcast/Multicast Services server. 

23. An apparatus according to claim 9, further comprising 
an establishing unit con?gured to establish said communica 
tion pathway based on the negotiated quality-of-service. 

* * * * * 


